Wicdadthd dé 
: l2 November 1947 


MEMORANDUM FOR THE ASSISTANT DIRECTOR FOR REPORTS AND ESTIMATES a 


Subject: Transmission of Report 


There are transmitted herewith for the information and retention of 
JRDB three pages translated from the Russian. These pages contain the 
available portion of a description of a ship engine (combination turbine) 
under development by the USSR. It is thought that this material:may be 
of interest to JRDB. 


JRDB's reaction to the technical value of the subject report is 
requested. 
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Attachments (3 pages) 
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Internal corbustion turbi:e 
Interchanger of heet for trip grade §3 
nee 
—— 
Weight of the air and gas : 9575 kg per second 


Release temperature of the escaping guses 


from the last turbine grade 4, 420% 
Release temperature of the compressed air 
from the last grade of the corpressar t. 453% 


Differences of temperature equals? . &- ty * gin? . 153°" 257 
1% is assumed thet approximtely 808 of heat of the difference of teuperature trom ‘ 
287° are transferred fron the escaping gases to the compressed air. ‘The temporsture . 
of the ascsping gases in front of the pipe becoma | 
ty = %% = 0,80(t, t,) = 4 10 - 0,80 . 257 = 410 - 205 . 205% 

while the temperature of the comprensed air not yet fully heated 1s 753 - 205 - 366°C, 


Guantity of heat transmitted per hour equales @ = 4 (t= t,) a ee ee = 


LBQO00GKE,/480 

Speeifie volumes in various places are as Teliows: 

Inlet of encaping gases in the interchanger of heat v= 55 w/e 
Release of secaping gases from the interchanger of heat V - 38,8 * 
Imlet of compressed air in the ieee of heat = V = 3,26 w/e 
Release of compressed air from the ieee of heat V = 4,95 n’/kmel 


The sctunl volumes for G = 975 kilograma per second of the air weight 


Eseaping gases at Met Ve = 18,5 13/nec 
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= ” release Yo “124 * | Yn = 28,6," /s00 * 
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Internal combustion turbine 
ta ELE arctan canetnertenenenetemipnneneenneneine nat 
Interchange of Leat 


Seucke-ges transfer of heat, Best change from the side of the compressed gus 


_aenRiarpmesncteeanese. oor 


Suakerena heat change 

Caleulation 1a b.sed on & Mean volume Vy 13,0 n3/see. 

Bpewd betneen the pipes becomes Fy - 12,5 18,0 _ 8,0 m/soc 
3 


For flowing «among the pipee the Hheimshold number becomes 


Re-W id. f/, . , - BO . = 2.000 > 2140 
Ald Pa Rersey Os a3 0,000025 


Coefficient of the heat change becomes 


Abs = Rated - Cali a RACE onter = = 83 keeB/n® per second 


§,0°.3 
Beat change from the side of compressed gus 
ane nnen demenamnmitaaenienneenmmenenniaemneeeen ee al 
Galeulations made with the average volum of 1.37 cu meters per second 


Then the speed becomes W det 9,35 1/sex 
_ and the coefficient of the heat change 


Be 2 = 22.6 ripe’ “0,05. 0 ~0,18.(¥.p) 0.79 ) 
= 22.6 . 4 -0,05.0,011-0.18(9.25.11)0.75.061075 
OB 226 . 0.88 . 2.06 . 38 . 0.1075 174 keor/m? per second 


By leaving out of consideration the wall of the pipe, the coefficient ci the Lest trensfe r 
fe caloulsted from Lj! 2 4 ~ wd «(O0612 kK 257 ksekn” per second 
Difference in temperature is ,°.- 46° 

Interchanger of heat with 580 sq neters heating surface transnits per hour 

2-7. * t, - 580 . 57. 48 = 1800000 KE/second 

4s ageinat the calculated quantity of heat for interchange with rT neen Hb/per bour 

_ 990000 WE are shorts so that instead of 80% only 78% of heat quantity are wrenanitted. 
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Treinsfer of heat from the side of compressed gus 
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Resistances in the flow of the interchanger cf heat now becone: 


* 0.33 . 0.608 _ fe 31 kl /-2-0,0031 atmosphere 


The aide of ees camera 
Fs of the compressed air wo” BO Fee Ot ane colum 


with ae other resistances of the cwrent of approximtely 85 meters of Gs rosigtoage 
the total loss becomes 51 = 35 = 140 wm gas colum 
140 . 0,608" 35 kg/m? 0.0085 ec taepheres 


The aide of the compressed air spaed i» 9.38 m/seo 


f° 9 8.2 kg/m? % = 0.00000297 kg sec/a® 7 ° 2981 m/see2 


weed yy | as 


BD mm gnnh nnn = Bal fell «Zod Ra 20000 
ff 8 77. 9981 0, 0000292 


Auxiliary magnitude of resistance is ual to 


4 
aa EI 
and the end of resistance due to friction of the pipe 
mM, | 
w #4 ade , 2. 0,005 2005 a < : 
Ww \ - 2p 025 5-ort . ~fald- 106 m ges column 


Speed at release from the pipes _  L& m gas colum 


Resistance of connecting lines, ete 220 wp ee colin 


we 


Total realstance “235 m gae eolum 


Shen {7,1 the loss expressed in atoospheres, 1a: 


A» 4 nr . 235 - 1670 ke/a? ~ 0,767 ate. 
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